INTRODUCTION
Gentianaceae sensu Struwe & al. (2002) comprise 87 genera and 1615-1688 species grouped in six tribes. This paper focuses on species of the subtribe Chironiinae (tribe Chironieae) that presently are included in the genus Centaurium Hill. This group of plants, commonly known as centauries, was generally referred to as Centaurium by pre-Linnaean botanists. This name, as a taxonomic entity, appeared for the first time during the 16 th century (Dodoens, 1583) and was cited by Bauhin (1623), Tournefort (1700) and Ray (1724) .
Nevertheless, in the original edition of the Species Plantarum, Linnaeus (1753) placed centauries under Gentiana (e.g., Gentiana centaurium, G. spicata). Hill (1756) , in the British Herbal, was the first to separate Centaurium. De Necker (1790) treated centauries as Erithrea, an invalidly published name (Art. 32.7) , and these plants have subsequently commonly borne the name Erythraea as proposed by Borckhausen (1796) . Erythraea has been widely used as the generic name until the middle of the 20 th century, before it became a synonym of Centaurium, following the rule of priority (Robyns, 1954) . The name Centaurium was finally typified by Gillett (1963) , based on C. littorale (Melderis, 1972) .
The exact number of species in the genus Centaurium Hill is difficult to estimate because of the presence of many closely related and morphologically similar species. A high clinal variation in gross morphology, often caused by ecological conditions, is frequently observed. In addition, natural hybridization has sometimes been reported and tends to obscure taxon delimitation (Melderis, 1931; Zeltner, 1970 Zeltner, , 1978 Ubsdell, 1979) . This has brought about difficulties in the definition of the species, an abundance of synonyms, and nomenclatural divergences between different treatments.
The first taxonomic studies showed the difficulty of species circumscriptions due to a high number of transitional forms between species, for example, in the C. erythraea complex (Zeltner, 1970; Melderis, 1972) . Schmidt (1828) published the first monograph of the genus, recognizing 15 species in Europe. Grisebach (1839) , in the first monograph treating Gentianaceae, recognized 18 species of Erythraea. Later, 19 species were described and placed in four sections: Erythraea (as "Euerythraea"), Trichostylus, Spicaria and Xanthaea (Grisebach, 1845) . Moreover, Grisebach (1845) proposed the new genus Gyrandra for one Mexican species of Erythraea (G. chironioides). Gilg (1895) , in his synopsis of Gentianaceae, enumerated 29 species of Erythraea. In this work, the genus Gyrandra was includ-TAXONOMY ed in section Erythraea (as "Euerythraea"), and had previously been ranked by Gray (1878) to a sectional level in Erythraea. Druce (1916) anticipated the replacement of Erythraea by Centaurium and proposed 47 combinations for the genus.
Nevertheless, most of the systematic treatments undertaken on Erythraea or Centaurium have failed to cover the whole genus and dealt only with geographical subsets. A list of 14 European species of Erythraea was established by Nyman (1881). Later, Ronniger (1916) clustered 22 European centauries in six sections [Parviflorae, Centaurium (as "Centauria") , Linariifoliae (as "Linariaefoliae"), Caespitosae, Spicaria and Xanthaea]. Melderis (1931) was the first to create subdivisions in section Erythraea (as "Euerythraea"). A large number of European floristic treatments have since been published (Lemee, 1931; de Litardière, 1948; Robyns, 1954; Hegi, 1966) . The most comprehensive contribution of this difficult group was proposed by Zeltner (1970) , on the basis of extensive chromosome studies. This treatment involved 22 species of Centaurium and eight intraspecific taxa grouped in four sections and three subsections. Melderis' contribution in Flora Europaea (Melderis, 1972) was largely based on Zeltner's work. Presently (Tutin, 1972) , Eurasian species of Centaurium are grouped in three sections (Centaurium, Spicaria and Xanthaea).
For the New World centauries, rough estimates of species number have been given in some floras (Standley & Williams, 1969) . Broome (1973 Broome ( , 1976 Broome ( and 1977 provided a valuable contribution in a series of papers mainly dealing with Mexican species. She recommended the resurrection of Gray's section Gyrandra for five Mexican species and clustered the 17 remaining ones in section Centaurium. Later, Turner (1993) published a revision of the Texan centauries (11 species). Nevertheless, no comprehensive subdivision has been yet suggested for the North American Centaurium.
As a result, no complete study covering the diversity of the whole genus has been recently undertaken. Therefore, the systematics of the genus is presently unresolved or imprecise in many parts and, consequently, the intergeneric relationships remain unclear.
Classifications of Gentianaceae were established by Endlicher (1838) , Grisebach (1839) , Bentham (1876) , Knoblauch (1894) and Gilg (1895). Gilg's taxonomic treatment, based mainly on pollen characters, was used as a reference for at least a century. In his work, the genus Erythraea (including Gyrandra) was placed in subtribe Erythraeinae, close to Sabatia. Recently, with the development of molecular tools, a new classification combining phylogenetic approaches and traditional data was proposed (Struwe & al., 2002) . In that paper, the genus Centaurium was included in the subtribe Chironiinae (12 genera) of Chironieae. Nevertheless, only a few accessions of Centaurium were used in the Struwe & al. treatment (2002) and the status of some genera such as Gyrandra was not evaluated.
A global phylogenetic study of Chironiinae has recently been performed (Mansion & Struwe, in press; Fig. 1) and includes most of the Centaurium species known worldwide. This work, based on the analysis of several DNA sequence regions (ITS region of nrDNA, trnL intron and trnL-F spacer of cpDNA), reveals for the first time the polyphyly of Centaurium and supports the segregation into four well-supported clades: the first contains most of the Eurasian species of Centaurium and among them, the type species, C. littorale; a second group of Mexican species includes the type of the genus Gyrandra Grisebach; a third clade of both Mediterranean and Australian species corresponds to section Spicaria Griseb. , and is treated here as Schenkia Griseb.; lastly, most of the North American species of Centaurium form a well-supported clade, described here as a new genus, Zeltnera.
In light of molecular and traditional data, a more narrow definition of Centaurium is needed. Several possibilities may be proposed to adapt the Centaurium diversity in a systematic classification. One way is to consid- er a broadly circumscribed genus Centaurium in order to maintain monophyly of the genus. In this case, some other members of the subtribe (Sabatia, Eustoma and Exaculum) must be included in Centaurium, and probably Chironia and Orphium, as well. Such recognition of an expanded Centaurium poorly reflects diversity in the subtribe and is not practicable from a systematic point of view. If one goal of classifications is to recognize morphologically monophyletic genera, one must then define the most reduced well-supported clade corresponding to such grades. In this perspective, the fusion of morphologically distinct clades into an expanded Centaurium is not satisfactory.
Alternatively, a reductionist approach is to attribute a generic status to each well-supported clade of the polyphyletic Centaurium. In this case, the last group (namely the North American Centaurium) may be seen as a new genus. In this paper, I propose the redefinition and restriction of Centaurium Hill to ca. 20 Eurasian species and the reinstatement of the genera Gyrandra and Schenkia. Furthermore, the North American centauries will now be included in Zeltnera gen. nov. (see Appendix).
MATERIALS AND METHODS
For the morphological observations, herbarium material from BM, K, G, LL, MEL, MI, NEU (and personal collections of L. Zeltner) and TEX was used. Flowers and fruits were rehydrated with boiled water and preserved in a 1:1:1 solution of 70% ethanol, glycerol and distilled water. Occasionally, fresh material was collected in the field and preserved in this solution.
TAXONOMY
Key to the genera of the subtribe Chironiinae: 1. Anther Remarks. -This species is known from only four collections and shows considerable morphological variation (Broome, 1977) . The distinctive characters are the broad stem-wings and the keeled calyx lobes. Otherwise, the large flower, along with some vegetative characters (e.g., bluish color on stems and leaves), are similar to that found in G. chironioides and G. pauciflora. Therefore, I include here this species in the genus Gyrandra. Fig. 2 ). Distribution. -Mountains of western Mexico (Nayarit, Jalisco, Michoacán, Guerrero), in pine forest, between 1300 and 2800 meters.
Gyrandra tenuifolia
Remarks. -Hooker and Arnott described Erythraea macrantha in 1841 based on a plant collected in Jalisco (misspelled "Talisco"), and recognized one variety from Tepic ("β major"). The holotype of the autonym ("Erythraea macrantha α latifolia") is a short and grazed plant, with relatively small flowers compared to the second taxon ("β major"). In the same publication (p. 439), the authors recognized confusion between their new species from Jalisco and E. texensis Griseb. Nevertheless, the latter species doesn't occur in Jalisco and an examination of the holotype specimen (K) indicates close resemblance with Zeltnera madrensis (pers. observ.). Thus Erythraea macrantha likely referred to damaged specimens of Z. madrensis, and Broome (1973) relegated it to the status of "species non satis nota".
The variety major ("β major") from Tepic was typified by the Sinclair collection, which was identical to the Galeotti's type of E. tenuifolia. According to Broome (1973) Leaves basal (sometimes forming a caduceous rosette) or cauline, generally longer or equal to the internodes; rosette-leaves broadly elliptic to oval; cauline leaves elliptic-oblong to lanceolate, 3-veined. Flowers pinkishpurple, sessile to subsessile, in dense spiciform cymes (S. sebaeoides, S. spicata) or lax spiciform to racemose cymes (S. australis, S. clementii, S. japonica) . Calyx with a short tube (up to 1 mm long); calyx lobes generally exceeding the corolla-tube in length. Corolla salverform, the lobes shorter than the corolla tube (or equal to in S. clementii). Stamens inserted at the apex of the corolla-tube (sometimes lower in some populations of S. spicata). Ovary bicarpellate, unilocular; style filiform, not divided under the stigma surface, usually shorter than the ovary (longer or equal in S. spicata); stigma subcapitate to infundibuliform, the lobes rhombic or fan-shaped. Capsule elliptic to oblong. Seeds numerous, the main axis 0.4-0.5 mm long. Chromosome number: n = 11, n = 22. A genus of five species, widely distributed in Eurasia, Africa, Australia, and Pacific.
Distribution. Remarks. -Grisebach (1853) described Schenkia as closely related to Sebaea with some affinities with Erythraea spicata based on the inflorescence. He clearly separated the monospecific genus from Erythraea section Spicaria, previously described by him (Grisebach, 1839) , on the base of stigma shape ("capitulatum [capitate]" or "crassiusculum [moderately thick]" in Schenkia vs. "lobis tamen suturam excedentibus [lobes notwithstanding exceeding the suture]" in section Spicaria). According to Gray (1859) , who examined the type specimen [Seeman 2272 (Holotype: BIS)], there is a mistake in Grisebach's description of Schenkia sebaeoides, mainly concerning the stigma shape (similar to that of E. spicata) and other morphological evidence. Thus, Gray included Schenkia in Erythraea section Spicaria. Nevertheless, Schenkia is a validly published and legitimate generic name. Furthermore, the parahomonym Schenckia Schumann (1889) has been ruled to be a homonym and is not a legitimate name.
The polymorphic genus Schenkia needs a phylogenetic study throughout its entire range. The most common species, S. spicata, shows a high degree of variation in size and general habit. Two varieties have been described from Portugal (Fernandes, 1965) , of which var. condensata possibly deserves to be erected at specieslevel. In addition, specimens of S. spicata collected by Zeltner in Algeria and Jordan present a very particular morphology, with large oval leaves, and much bigger corollas arranged in lax spiciform inflorescence (personal observations). In Australia, Adams (1996) reported several forms of S. spicata from coastal areas that may be seen either as separate varieties (e.g., var. pseudocaspicum or var. racemosum described by Hochreutiner [1928] ), genetically stable ecotypes or consequences of environmental influences. Moreover, phylogenetic studies (Mansion and Struwe, in press) suggest that S. spicata from Eurasia and Australia are different taxa. Recent karyological investigations on Australian centauries revealed that all specimens investigated were tetraploid as opposed to the diploid Eurasian plants (Zeltner, pers. comm.) . As a consequence, I propose the segregation between S. spicata and the Australian tetraploid species, treated here as S. australis. D. Mabberley (pers. comm.) , the type must be in Brown's own herbarium, incorporated with that at BM in the 1870s. The way Brown wrote suggested several collections, and a lectotype from his herbarium needs to be selected. Brown's herbarium sheets can be recognized by Brown's manuscript label usually citing Prodromus reference and generally a printed label with a "Bennett" number on it. The examination of BM material revealed two sheets. The first sheet represents Brown's collection of three plants from Port Jackson, but without other indications. The second sheet contains four specimens, and an additional separate inflorescence. Three of these specimens (BM000803702-704) are Brown's collections, and the fourth (BM000803705) is probably also Brown's collection, but it is labeled "New South Wales" without further information. This fourth specimen, morphologically the most characteristic, was the original specimen to be mounted on the sheet as part of the Banks herbarium. At some point someone placed a Type Specimen label on the sheet, indicating that this is probably the type species, retained here as the lectotype.
Distribution. -Australia. This species is most frequent in western Australia, in damp and sandy places.
Remarks. -Herbarium sheets examined reveal the absence of basal ovate leaves (forming a pseudorosette) generally observed in S. spicata. The inflorescence is a lax spicate cyme sometimes turning into a racemose cyme (with short-pedicelled flowers). Sessile flowers are much shorter than the subsequent internode. Remarks. -Except from the corolla size, S. clementii (corolla lobes 6-9 mm long) is similar to S. australis (corolla lobes 4-5 mm long), and the distinction between them is not always obvious. As stated by Adams (1996) , some specimens show a steady decrease in the size of the floral parts, suggesting a clinal gradation toward S. australis. Both species share the same chromosome number (2n = 4x = 44; Zeltner, pers. comm.). Remarks. -This annual herb, with fleshy leaves and stalkless flowers, appears morphologically close to S. spicata but share a tetraploid chromosome number with S. australis (2n = 4x = 44).
Schenkia japonica
On October 29, 1991, this species (local name "awiwi") was designated as endangered in its entire range by the U. S. Fish & Wildlife Service. The major threats to this species include habitat degradation by feral goats and cattle, competition from the non-native plant species (such as Casuarina equisetifolia or Schinus terebinthifolius), or trampling by humans on or near trails and fire (Medeiros & al., 2000) . Remarks. -The variable Schenkia spicata is easily recognizable by the basal largely elliptic to oval leaves, sometimes forming a crowded pseudo-rosette. Besides, the numerous sessile flowers are equal in length to the associated internode, giving the impression of a densely spiked inflorescence. (Fig. 4) . Diagnosis. -Genus novum Centauriae Hill affine, a quo herbae annuis vel perennis, flores 4-5-meri plerumque pedicellatis cymosis vel paniculatis dispositi, stylus filiformis indivisus sub stigmate, stigmate plerumque bilobus flabelliformis vel subcapitatus, capsula ellipticus vel ovalis differt.
Synonymy. -The new genus Zeltnera has previously always been treated as part of Centaurium. Grisebach (1845) placed some species in a separate section, namely Trichostylus. This section included four species based on the capitate shape of the stigma and the undivided style. This artificial group comprised members of three genera, Zeltnera (E. trichantha = Z. trichantha), Centaurium (E. roxburghii = C. centaurioides) or Schenkia (E. caspica = S. spicata auct.). In addition, the sectional description was based on E. roxburghii, which belongs to the genus Centaurium. Consequently, the name Trichostylus is not correct to describe the new genus.
Nomenclature. -The genus Zeltnera is dedicated to both Dr. Louis Zeltner (born 1938) and his wife Nicole (born 1934), from Le Locle, Switzerland. These two botanists have greatly contributed to the systematics of the genus Centaurium and related genera. It was a pleasure for me to join them in their field work in many countries and particularly in the western part of the United States.
Description. -Herbs, annuals or biennials (Z. beyrichii a short-lived perennial), glabrous (Z. glandulifera is sometimes papillose on leaves, calyx margins and stem wings). Roots fibrous and shallow or becoming a ligneous taproot. Stems single or several from the base, 4-ridged or 4-winged, branched along the main stem (sparingly to profusely). Leaves in a basal rosette or pseudo-rosette and/or cauline; leaves sessile, cuneate at the base, often decurrent with the stem wings, changing shape along the stem; blades linear, lanceolate to elliptic, grass-green to yellow-green, 1-3 nerved from the base. Inflorescence a simple or compound cyme with a dichasial or monochasial, strict or divaricate branching pattern; cymes corymbiform, paniculate, racemose or capituliform, lax or compact, few-to multi-flowered. Flowers erect, subsessile to pedicellate, tetra-or pentamerous. Calyx (4-15 mm long) with a short tube (up to 1 mm long); calyx lobes lanceolate, triangular, subulate or filiform, sometimes carinate, with broad or scarious margins. Corolla salverform (dextrorsely contorted in bud); corolla tube cylindrical (sometimes broadly widened in Z. setacea), whitish to yellowish (greenish in Z. maryanna), equaling or exceeding the ovary in length; corolla lobes magenta to rose-pink or white, sometimes forming a central white eye (with additional greenish spots in Z. venusta), lanceolate or ovate; apex acute or obtuse; lobes shorter or equaling the tube (sometimes longer). Stamens inserted in the upper part of the corolla tube; filaments filiform, usually longer than the anthers, not expanding at the base (except in Z. maryanna); anthers linear to oblong or sagittate, sub-basifixed, introrse, helically coiled at anthesis; pollen grains in monads, tricolporate, striato-reticulate. Ovary bicarpellate, unilocular, with intrusive placenta, each carpel margin bearing 2-10 longitudinal rows of ovules; style longer or shorter than the ovary (at anthesis), most often exerted, undivided or shallowly bifid (< 1 mm long) below the stigmatic area; stigma lobes usually rhomboic Discussion. -The genus Zeltnera mainly differs from Centaurium and allied genera by its floral characters (Table 1) . First, the style division under the stigma surface is distinct in Centaurium (2-5 mm), whereas it is absent or very inconspicuous in Zeltnera (it occurs sometimes in Z. madrensis). Second, in most of the allogamous species of Zeltnera (with relatively conspicuous corollas), the slender and filiform style mostly exceeds the corolla tube in length and is much longer than the stamens; in Centaurium, the style does not exceed the stamens in length. Third, the reniform or shoe-shaped stigma is an immediately recognizable trait in Centaurium, and additionally, the stigmatic surface is distinctly thickened to fleshy, and is becoming dark brown or green, when dry. In contrast, in Zeltnera the stigma lobes are more variable in shape (frequently flabelliform, rhombic or subcapitate) with no (or very weak) fleshy surface.
Finally, the capsule shape (elliptic to oblong or oval in Zeltnera vs. cylindrical in Centaurium) is a good discriminating character.
Species from similar ecological conditions (e.g., on gypseous soils) of Centaurium (e.g., C. gypsicola from Spain) and Zeltnera (e.g., Z. glandulifera from Texas) show striking morphological convergence, but are easily recognizable using the previously mentioned characters.
Remarks. -On the basis of DNA sequence analyses, the genus Zeltnera may be divided in three groups (Mansion & Zeltner, in press 
wigginsii).
The first group, called here "Californian group", comprises plants generally single-stemmed from the base, the stems branching usually near or above middle of main axis. The flowers are small (10-15 mm in diameter) to large (more than 20 mm in diameter), the capsule is elliptic in shape, and the seed length ranges from 0.35 to 0.75 mm. Zeltnera davyi, present in the geographic range, but not included in the molecular analyses, may belong to this group.
The second group ("Texan group") comprises plants with generally several more or less equal stems from the basis, the stems branching from near basis as well as distally. The flowers are large (15-20 mm in diameter), sometimes small (10 mm in diameter), the capsule is elliptic in shape, and the seed length ranges from 0.25 to 0.45 mm. In the last group ("Mexican group"), the capsule is either oblong, oval or elliptic. The flowers are generally small (i.e., less than 10 mm in diameter, except for Z. madrensis), and the corolla lobes are shorter than the corolla tube (or equal in Z. madrensis). The seed length ranges from 0.20 to 0.40 mm. Zeltnera gentryi, a very rare Mexican species, absent from our molecular studies, may be included in this group.
Key to the species of Zeltnera Mansion. -The gynoecium characteristics, such as ovary shape, style length and division, and stigma shape, are shown in Fig. 5 . Chromosome number counts are from Mansion & Zeltner (in press ). Remarks. -Zeltnera abramsii and Z. venusta occur in different ecological zones. The former is encountered in open meadows and yellow pine communities of the Sierra Nevada Mountains, often at high elevations (up to 2200 m), and blooms between July and September; the latter is present in chaparral and coastal communities, at low elevations (blooming between May and July). Both species can be distinguished by their differences in leaf shape (linear to ensiform with an acute apex in Z. abramsii vs. lanceolate and an obtuse apex in Z. venusta) and the corolla size (up to 20 mm in diameter in Z. abramsii vs. 30-35 mm in Z. venusta). Experimental crosses have failed between the two species, suggesting reproductive isolation (Broome, 1973) . Moreover, phylogenetic analyses support the separation between Z. abramsii and Z. venusta, the later forming a clade with Z. exaltata (Mansion and Zeltner, in press ). Thus, I have adopted here a specific rank for Z. abramsii, instead of a subspecific or varietal one. canic areas, in moist, sunny, rocky, brushy or grassy riparian places like seeps or springs.
Remarks. -Zeltnera davyi is immediately recognizable by the presence of keeled calyx lobes (making the calyx wider than those of related species of Zeltnera) and a deeply pink pigmented corolla. It differs from Z. muhlenbergii (which has ridged calyx lobes) by its longpedicelled flowers (the pedicel up to 30 mm) and the less-marked dichasial branching. (Griseb.) Remark. -This variable and widespread species has often been confused with Z. nevadensis and sometimes intergrades with it (Broome, 1981; G. Mansion, pers. observ.) . As a result, the synonymy is abundant and confusing.
Zeltnera exaltata
Watson (1871) referred Nuttall's manuscript names, "E. elata", "E. longiflora" and "E. tenella" to E. nuttallii. The protologue was established on Watson's personal collection (Watson 945, GH) , and was accompanied by a plate based on an Anderson collection (Anderson 29, GH) from Carson City, Nevada. According to Broome (1981) , "E. elata" was typical Centaurium exaltatum (similar to Anderson 29), "E. longiflora" was C. namophilum var. nevadense and "E. tenella" represented C. floribundum (a heterotypic name for C. muhlenbergii). She lectotypified E. nuttallii on the base of Anderson 29 because it served as the model for the plate of Watson's protologue, and concluded E. nuttallii to be a taxonomic synonym of C. exaltatum. The observation of Watson's plate shows that the right line drawing is clearly Z. exaltata; nevertheless, the left line drawing may represent Z. nevadensis (calyx lobes 4-5 mm long, half as short as the corolla tube; corolla lobes 5 mm long; style 3 mm long, shorter than the ovary; seeds 0.8 mm long). As a result, the specific delimitation of E. nuttallii remained unclear for Watson, and his description was made based on two distinct species. Gray (1876) was the first to accurately distinguish Watson's Erythraea nuttallii from his E. douglasii. He excluded "E. elata" and "E. tenella" (treated by him as E. nuttallii var. tenella, an heterotypic name for Zeltnera muhlenbergii) from the concept of E. nuttallii, keeping only "E. longiflora" from the Watson collection (Watson  945, GH) . Thus, Gray's concept of E. nuttallii was clearly Z. nevadensis and consequently, his E. douglasii was similar to "E. elata" (i.e., Z. exaltata). Coville (1893) and Howell (1901) followed Gray and separated E. nuttallii from E. exaltata or E. douglasii, respectively. The two latter species are nomenclatural synonyms, based on Cicendia exaltata Griseb. , and thus the epithet "douglasii" is superfluous.
To conclude, Watson's protologue of E. nuttallii was unclear and later lectotypified as a taxonomic synonym of E. exaltata (≡ E. douglasii), whereas subsequent authors clearly discriminate between E. nuttallii (= Z. nevadensis) and E. exaltata. Thus the combination E. nuttallii became invalid to describe what Broome (1981) treated as C. namophilum var. nevadense (≡ Z. nevadensis).
The main morphological characters to discriminate between Z. exaltata (n = 20) and Z. nevadensis (n = 17) , are the broad and elliptic leaves (vs. oblong or lanceolate ones in Z. nevadensis), the dichotomous peduncles (vs. trichotomous ones in Z. nevadensis) and the seed size (0. 4-0.5 mm in Z. exaltata vs. 0.7-0.8 (Griseb.) Remarks. -The taxonomic history of Zeltnera muhlenbergii is complex and much of the confusion has arisen both with the typification of the species and with the recent report of Centaurium tenuiflorum, a Mediterranean native, in North America (Pringle, pers. comm.) . In his original description of Erythraea muhlenbergii, Grisebach (1839) cited several specimens collected by Muhlenberg throughout the United States, including some specimens of the European C. pulchellum. Later, some authors (Hooker & Arnott, 1830 -1841 Gray, 1878) reduced Z. muhlenbergii to contain only the western populations where the type was originally collected, whereas others treated these populations as a new species, namely Centaurium floribundum (Benth.) B. L. Robinson (Dunn, 1967) . This name has further been applied to several misidentified Californian species. The lectotypification of Z. muhlenbergii was finally completed by Piper (1906) . On the other hand, annotations on herbarium sheets mention C. tenuiflorum as a synonym of Z. muhlenbergii or C. floribundum (Broome, unpubl.) . Centaurium tenuiflorum is of Mediterranean origin, but has also been reported as an abundant naturalized species in Australia (Adams, 1996) , and recently in North America (by the 1890s: Pringle, pers. comm.). Some authors may have possibly confused Z. muhlenbergii with C. tenuiflorum, treating the alternate form (i.e., the typified C. muhlenbergii) under C. curvistamineum (Abrams, 1951; Munz & Keck, 1959) . Lastly, some confusion with C. erythraea, another European species naturalized in the United States, has made delimitation of Z. muhlenbergii unclear. Remarks. -On the basis of molecular markers (DNA sequences) and chromosome number (n=17), this species is close to Z. trichantha and Z. nevadensis. Morphologically, Z. namophila resembles Z. trichantha. Both species have short pedicellate flowers (pedicels 1-9 mm long on the ultimate branch), relatively large corolla (12-16 mm in diameter), and subcapitate stigma lobes and occur in marshy places or alkaline soil. In contrast, Z. nevadensis approaches Z. exaltata, both having long pedicelled flowers (the pedicels 10-70 mm long on the ultimate branch) with small corollas (8-12 mm in diameter) .
mm in Z. nevadensis).

Zeltnera muhlenbergii
Zeltnera namophila
This endangered plant is protected by the U. S. Fish & Wildlife Service (listed as "Threatened") and the state of Nevada ("Fully Protected") (USDA, NRCS, 2002). The major threats are regional groundwater pumping, competition with invasive weeds and water diversion. (Griseb.) (Turner, 1993) .
Zeltnera trichantha
Remarks. -Unlike the other large-flowered Zeltnera species, the stamens are radially divergent at the anthesis, and thus form a wide circle rather than a lateral cluster (Broome, 1973 Remarks. -The clade consisting of Z. breviflora, Z. calycosa and Z. texensis is not fully resolved in the molecular analysis and these species share the same chromosome number (2n = 40) (Mansion & Zeltner, in press ). Nevertheless, these species are distinguishable using field characters such as flower or inflorescence features and leaf shape. Clinal variation is sometimes observed in large sympatric populations, but these three species are found in allopatric situations. In addition, each one occurs in a distinctive ecogeographic setting (Turner, 1993 Remarks. -Broome (1973) recognized three varieties within Centaurium calycosum: var. arizonicum, var. calycosum and var. nanum. The former is treated here as a good species (Z. arizonica) whereas the distinction between the two latter taxa is problematic. Dunn (1967) considered var. nanum to be a hybrid between C. calycosum and C. texense whereas Broome (1973) noted that this variety is "greatly suspect". Because of the difficulty to discriminate between these putative varieties, I follow Turner (1993) Remark. -The papillose glands present on the stems, leaves and calyces are not always easy to observe, even at magnification of 20-40×. Nevertheless, this species is relatively easy to recognize in the field by a particular character combination. The basal linear leaves form a dense rosette (as in Z. beyrichii), the equally developed stems are divaricately branched from the base of the plant (as in Z. maryanna) , and the corolla lobes are similar in length and shape with those of Z. calycosa (Turner, 1993 Remarks. -This species, closely related to Z. breviflora and Z. calycosa, is mainly recognizable in the field by the monochasial inflorescence branching (helicoidal cymes), the linear leaves and the small size of its corollas (7-10 mm in diameter). Remarks. -According to Fabris (1953) , this longpedicelled plant is morphologically close to C. cachanlahuen. The main differences are the corolla size (1 cm in diameter for C. ameghinoi vs. 1.5 
New classification
Previous classification
